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Background: Acute improvement in hemodynamics has been reported after biventricular pacemaker (Biv PM) optimization guided by 
echocardiography, however effect of comprehensive Biv PM optimization at rest and stress incorporating device programming, use of rate response 
algorhithms and adjustment of atrioventricular delay (AVD) and interventricular delay (VVD) based on echo Doppler on hemodynamic and functional 
class improvement has not been evaluated.
Methods: We performed Biv PM interrogation and adjusted AVD and VVD based on optimal mitral inflow and aortic outflow pulsed wave (PW) 
Doppler at rest and following exercise or atrial pacing in 40 symptomatic patients post cardiac resynchronization treatment (CRT). Functional class 
was assessed at 1 month post optimization.
Results: Mean age was 72±12 yrs and left ventricular (LV) ejection fraction was 32±10%. Effect of PM optimization on echo Doppler parameters 
is shown in the Table. *p<0.05 and ** p<0.01 vs baseline. Rate response was used in 44% and dynamic atrioventricular delay shortening based on 
evaluation of mitral inflow during exercise or atrial pacing was used in 95% of patients. NYHA class reduced from 2.7±0.8 to 1.8±0.98 (p<0.01) at 
1.1±0.8 months. Minnesota Living with Heart Failure Physical Dimension symptoms reduced from 32±18 to 23±15 (p<0.03 vs baseline).
Conclusions: Comprehensive echo-guided Biv pacemaker programming produces significant acute improvement in hemodynamics and in 
functional class in CRT non- responders
Effect of Biv PM Optimization on Echo Doppler Parameters in CRT Non Responders
Post Optimization Post Optimization
Atrioventricular Delay(ms) 143±41 157±56
Interventricular Delay (ms) -10±14 -5±7
LV Velocity Time Integral (cm) 15.6.0±4.9 18.1±5.5**
LV Ejection Time (ms) 281±42 293±39**
LV Filling Time (ms) 421±102 435±94**
Myocardial performance Index 0.61±0.17 0.48±0.11**
Mitral Inflow E/A ratio 1.3±0.87 1.1±0.65
E Deceleration Time (ms) 203±71 295±95*
Mitral regurgitation grade 1.6±1.2 1.4±1.1**
Peak PA Pressure (mm Hg) 46±12 41±12**
